Engineered wettability in tree capillaries.
The water-conducting network of capillaries in plants has evolved to cope with the frequent occurrence of cavitation, which leads to air-filled capillaries that are unable to function in water transport. However, the material from which the capillaries are constructed is not perfectly wetted by water, contrary to what is often assumed and to what one might expect in an optimal design. I demonstrate that nature is able to overcome this deficiency by engineering the roughness of the capillary walls to achieve near complete wetting, a strategy analogous to that used in the natural engineering of the wettability of plant leaves and insect wings. The results provide an appealing answer to the long-standing debate on the function of wall sculpturing in plant capillaries, and may provide biomimetic clues for the engineering of wettability in technological applications such as microfluidics.